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Seasonal Ultrastructural Changes of Secondary Phloem Parenchyma 
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Abstractf? The seasonal changes of the ray and phloem parenchyma cells of secondary phloem in terminal 
branchlets of Dalbergia odorifera T. Cher£" Papilionaceae£€ tropical deciduous treeE-were studied by using 
transmission electron microscopy. The changes were mainly the cyclic alternation of accumulation and ex- 
haustion of the storage materials including proteins in the central vacuole£-the starch grainsE+ipoid globules 
and phytoferritin in the plastids£-and lipoids in the spherosomes. D. odorifera did not undergo some of the 
cytological changes which were found in the temperate trees studied and believed to be related with the hardi- 
ness. Like the stuctures found in temperate trees£-m D. odorifera the highly folded plasmalemma and nu- 
merous small vesicles pinched of by the plasmalemma appeared in the actively reserve — accumulating cells 
during the leaf — fall period. It was suggested that the structures play a role in translocation of the materials 
between the cellsE-while in the temperat trees the structures were considered involving in frost resistance. 


The differences in seasonal ultrastructural changes between D. odorifera and the temperate tree can be ex- 
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plained by adaptation of the trees to climatic conditions in their habitats. 
Key wordsf? Tropical tree£» Dalbergia odorifera £> Phloem£» Vacuole£»Storage proteins£» Plastid£» Plas- 
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Explanation of Plates 
1186 | 1 -- 5. Transverse sections of phloem cells during leaf fall — leaf absent period. 1. Inner phloem in leaf — absent period showing 
massive vacuole proteins in phloem and cambiun£ ` Ca£fnd many starch grain& SG£@h a ray ርር1ጅ RE©Vacuole proteins appear as even 
dispersed materials= whire arrow heads£@r amorphous electron dense massesé white arrows£OR£-Tay. X£-xylem. SE£-ieve elements. 
Bar = 10 yam. 2. Ray cell in leaf — fall period showing central vacuolé V£@ of proteins£-protein — containing vesicle£ ^ PVE&plastids 
£ P£Qith starch grains£ SG£€hipoid globules£" LG£@nd phytoferritinE” F£&Spherosomes£" Sp£Émitochondria£" ME@and nucleu£ NEO 
Bar = 2 pm. 3£-4. Phloem parenchyma cells in leaf — fall period showing folding plasmalemma£" Black arrow heads£@nd small vesicles 
£ black arrows£ rising from the plasmalema. The small vesicles are incorporated in protein — containing vesicle’ PVE@ Fig. 3£—nd the 
small vesicles with tubule£ T£@re incorporated in central vacuole£^ VEQ Fig. 4. G£-Golgi apparatus. CW£-vell wall. Bar = 0.5 pm. 
5. Phloem parenchyma cell in leaf — absent showing smooth plasmalemma PLÉEOCW£-vellwall. Bar = 0.3 pm. 
Plate || 6 — 9. Transverse sections of phloem cells during bud break — shoot elongation period. 6. Phloem cells at the early period of 
shoot elongation. Vacuole proteins" arrow£ Gre being digested. Caf-eambial cells. X£-xylem cell. RÉ-ay. SEÉ-sieve elements. Bar = 
10 um. 7. Phloem parenchyma cell at the early period of shoot elongation. Vacuole protein£ ` VP£@re being degested which originally ap- 
pear as even dispersed materials. Plastid£" P£@as smaller starch grains£' SG£@nd black masses£^ white arrow£O Note relatively smooth 
plasmalemma£" PLEOM£nnilochodria. SpÉ-pherosome. Bar = 2.5 jm. 8. Phloem cells at the late period of shoot elongation. Vacuole 
proteins disappear and starch grains£ white globules£€n plastids£" P£@ecome smaller. SE£—ieve element. R£—ay. Bar = 10 pm. 9. 
Magnified phloem parenchyma cell from Fig. 8£" starEk©P£-plastids without boundary membrane. SG£—tarch grains. PB£-prolamellar 
bodies. N£-nucleus. SP£-pherosomes£-V£-ventral vacuole. Note relatively smooth plasmalemmaé” PLE©Bar = 1 pm. 
Plale |[[ 10 ~ 12. Transverse sections of phloem during diametral growth period. 10. Parenchyma cell in July. A small quantily of vac- 
uole protein arrow heads£@ppears in central vacuol^ VEORER£7ough endplasmic reticulum. M£ mitochondria. N£mnucleus. PL£Tel- 
atively smooth plasmalemma. Bar = 1 pm. 11. Cambial zone in July. No vacuole proteins in the cells. SE£-sieve element. Bar = 5 um. 
12. Phloem cells in October. A large quantity of reserves are accumulated in parenchyma cells. VP£-vacuole proteins. SG£—tarch grains 


in plastids. R£-ray cells. SE£—ieve element. Bar = 5 um. 
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